It has been suggested in the literature that low-cost airlines have, in varying degrees, departed from the original low-cost model introduced by Southwest Airlines. This study provides a multi-year analysis in the post-9/11 time period, for the years [2004][2005][2006][2007][2008][2009], of the demonstrated strategic positioning choices of U. S. low-cost airlines. The sample utilized is restricted to U. S. low-cost carriers so as not to conflate operating environments. Furthermore, a quantitative methodology is employed to measure effectively these choices and to facilitate inter-airline comparisons. Airlines, as part of their strategic planning process, articulate positions with regard to cost leadership, product differentiation, and growth. Decisions implemented are dynamic and inter-temporal in nature. Managers thus need a multi-period methodology to evaluate the implementation of strategic positions. One such approach is the strategic analysis of operating income utilized in this study.
INTRODUCTION

Michael Porter in his seminal work Competitive
outlines three generic strategies that a firm can pursue in the building of a competitive advantage vis-a-vis its competitors. These three strategies are: cost leadership, product differentiation, and a focused niche that eschews an industry-wide strategy for a narrow market segment. The emergence of the low cost model in the commerical airline industry represents a movement from the predominant product differentiation strategies of U. S. trunk carriers to the low cost model as introduced by Southwest Airlines.
The goal of a differentiation strategy is the creation of a product or service that is perceived industrywide as being unique. This uniqueness allows the firm to command a premium price and therefore higher profit margins. Differentiation can occur along such lines as brand or image, technological innovation, quality of product or service, or customer service, among others. The goal of a cost leadership strategy is the aggressive pursuit of efficient scale facilities, cost reductions from accumulated operational experience and control of overhead, the avoidance of marginal contribution customers, and the minimization of expenditures on research and development, service, sales force, and advertising (Porter, 1980) . Thus, the model introduced by Southwest Airlines (see Alamdari and Fagan, 2005) was characterized by fares that were low and unrestricted, high frequency point-to-point flights with no interlining. Flights were singleclass with high density unassigned seating without meals or free (alcoholic) beverages or snacks, and purchasable light drinks. Travel agents and call centers (later the Internet) operated with a ticketless format. A single type of aircraft was intensively utilized with flights into and from secondary and uncongested airports in order to facilitate quick turnaround time. Human resource cost effectiveness and productivity was achieved through competive wage rates and profit sharing.
Two points need to be noted here. The focus strategy may be implemented either on the basis of cost leadership or product differentiation in a narrow market segment. As suggested by Alamdari and Fagan (2005) , such a strategy would not seem to apply to low cost commercial airlines in the United States. (They note that corporate jet service providers might fall into this strategic group.) However, there is a second, critically important issue. Porter (1980) notes that a firm that does not develop a viable strategy is "stuck in the middle." While it takes time and effort for a firm to extracate itself from such a situation, it is not uncommon for firms that are stuck in the middle to move back and forth among the generic strategies in an inconsistent manner. Frequently, such behavior leads to failure.
Evolution of the Cost Leadership Model by
Airlines and Strategic Groups:The U. S. Case Strategies chosen by firms are dynamic and evolutionary by the nature of competition. This notion is illustrated in Porter's (1980) admonition as to the risks or vulnerabilites of the cost leadership strategy. Competitors may learn how to implement the low cost model through imitation or investment in state-of-the-art facilities. Carey and Nicas (2011) indicate that this has happened to Southwest Airlines, as other low cost carriers, such as JetBlue Airways and Spirit Airlines have cut into Southwest's competitive advantage. Technological changes or innovations may nullify the advantages that had accrued to the low cost leader through prior learning and investments. The low cost leader may become so preoccupied with cost that necessary product and marketing changes are overlooked. Finally, inflation in costs may erode the profit margins enjoyed by the low cost leader relative to firms pursuing a differentiation strategy. Button (2009) offers a critical view of the efficacy of the implementation of the low cost model in the commercial airline industry, in a combined analysis of U. S. and European low cost carriers. He suggests that "there are, in addition, reasons to suspect that the model as we have seen it in the past, will need to change to succeed in a dynamic market and, in the short term, to function well in the depressed macroeconomic environments..."(pg. 2). Furthermore, he also suggests that where low cost carriers have enjoyed financial success it may be because of the particular markets they have chosen rather than their particular implementation of the low cost model. Specifically, such markets may be chosen to avoid competition (pg. 16).
Thus, there are two important empirical questions to be investigated. The first is whether the low cost model in the commercial airline industry has indeed evolved over time in the context outlined by Porter (1980) . The second is how well has the low cost model been implemented.
To date, only Alamdari and Fagan (2005) have undertaken an empirical examination of the evolution of the cost leadership model on the part of commercial airlines designated as low cost carriers. However, their study compared airline low cost strategic models at a single point in time -the year 2001. In correlating model choice to performance this is problematic not only because of the issue of the single year utilized but also because of the extremely confounding event of 9/11. Additionally, similar to Button (2009) , their study groups U. S. low cost airlines with European low cost airlines. This makes it very difficult to isolate the endogenous effects of management's strategic choices from the exogenous effects of the operating environment in which airlines conduct business.
Evaluating the evolution of a low cost airline's strategy requires a methodology for classifying carriers using Porter's (1980) generic strategies. Kling and Smith (1995) present a methodology for identifying strategic groups amongst U. S. trunk carriers, Southwest, and the then low cost carrier America West. Their study covered the time period 1991-1993. Airline membership in particular strategic groups was done utilizing the two variables of cost per seat mile and the Airline Quality Rating index calculated by the National Institute for Aviation Research.
The current study focuses on the evolution of the low cost model by U. S. carriers in the post 9/11 timeframe. The period examined is 2004 to 2009. A methodology called strategic variance analysis is used for decomposing operating income into three components: (1) growth, (2) price recovery, and (3) productivity. The price recovery component assesses a firm's product differentiation strategy and the productivity component assesses a firm's low-cost strategy. Thus, this framework is very much in the spirit of Porter's (1980) seminal work. Furthermore, the framework allows for the separation of the impacts of endogenous managerial decisions and exogenous industry-wide effects.
STRATEGIC VARIANCE ANALYSIS
Strategic variance analysis combines Porter's (1980) strategies with traditional accounting variance analysis. An accounting variance is the difference between an expected amount and an actual result. Shank and Churchill (1977) illustrate how variance analysis is used to break down net income into revenue and cost components in order to gain further insights into the underlying factors that affected profitability. Shank and Govindarajan (1993) advanced this analysis by tying the accounting variances to Porter's low cost leadership and product differentiation strategies. Then, by examining an organization's mission and strategy, the variances are used to determine the extent to which the organization is fulfilling its mission, or where improvements are needed. Horngren, et al. (2000 Horngren, et al. ( , 2006 Horngren, et al. ( , and 2012 illustrate the use of strategic variance analysis for a fictitious manufacturer of computer chips. In their example, management chooses a cost leadership strategy and the company experiences an increase in profits. Strategic variance analysis is used to determine how much of the increased profitability was due to management's choice of strategy. As explained in Horngren (2012) , the growth component measures the change in revenues minus the change in costs due solely to a change in the quantity of output sold. The price-recovery component is based on both changes in selling prices and changes in the cost of inputs. It relates to a company's product differentiation strategy and essentially measures the effectiveness of such a strategy. That is, if management is successful in implementing a product differentiation strategy, they can charge higher prices to compensate for the higher costs associated with such a strategy. The productivity component is directly related to the low cost strategy. It measures the change in profitability by operating the business more efficiently, by either using fewer inputs or by using a less expensive mix of inputs. The variances associated with each component are measured while holding all else equal, thereby isolating the impact of that particular factor. Formulas for each variance are in Appendix A. Also, see Caster and Scheraga (2011) for a more detailed explanation of each component. Caster and Scheraga (2011) and Mudde and Sopariwala (2008) apply strategic variance analysis to companies in the airline industry. The framework provided by Horngren, et al. (2000 Horngren, et al. ( , 2006 Horngren, et al. ( , and 2012 was adapted by Sopariwala (2003) to include the impact of underutilization of capacity. Capacity utilization is particularly important in the airline industry, since management makes changes to the fleet, or may simply ground airplanes, thereby affecting capacity utilization. The framework was also modified due to differences between a service industry and a manufacturer. Mudde and Sopariwala (2008) use strategic variance analysis to examine the performance of Southwest Airlines for the year ending in 2005. They adapted the Horngren, et al. (2000 Horngren, et al. ( , 2006 Horngren, et al. ( , 2012 framework by using cost drivers more appropriate for an airline, such as revenue passenger miles (RPMs) and available seat miles (ASMs). They found that Southwest Airlines continued its success pursuing a cost leadership strategy. Caster and Scheraga (2011) examine the performance of all of the U.S. network air carriers over two, three-year periods: 2004 through 2006 and 2007 through 2009. They found that each of the network air carriers had significant productivity gains in both periods, as they engaged in major cost cutting to deal first with the tragedy of 9/11 and its severe impact on the airline industry, and later, with the economic (2011), we chose three-year timeframes to allow for an appropriate amount of time for managements' strategic decisions to impact profitability.
In addition to the five low-cost carriers, we also calculate composite figures for all five airlines combined, for each three-year period. The composite figures are used for benchmarking purposes and serve as a proxy for the relevant market. Market figures are used to adjust the growth component to separate out exogenous effects from endogenous effects.
RESULTS OF THE STRATEGIC
VARIANCE ANALYSIS First, we illustrate the calculation of variances using data for Southwest Airlines. Table 1 Table 2 provides the revenue passenger enplanements, RPMs, and ASMs, used to calculate the variances and Table 3 provides the fuel data used in those calculations. Table 4 reclassifies the financial data into three cost categories used by Mudde and Sopariwala (2008) and by Caster and Scheraga (2011) , namely, fuel costs, flight-related costs, and passenger-related costs. Finally, Table 5 provides the calculations, using the data from Tables 2, 3 , and 4, from which the strategic variance analysis is performed.
The results of the strategic variance analysis for the three-year period ending in 2006 are presented in Table 6 for all five airlines. Continuing for the moment with the analysis of Southwest Airlines as an example, as stated earlier, the company's annual operating profit increased approximately $452 million in 2006 compared to 2003. Strategic variance analysis reveals that operating profit increased by approximately $600 million due to the growth component. Increased revenues from growth of $2.4 billion more than offset increased costs from growth. Operating profit decreased by approximately $626 million due to the pricerecovery component, driven primarily by increased fuel costs. Southwest Airlines was not able to pass all of its increased costs on to its customers by charging higher fares. This result is expected for a company choosing to be a low cost leader. In contrast, operating profit increased approximately $549 million due to gains in productivity. Again, this result is expected for a company choosing to be a low cost leader. Finally, the capacity underutilization component shows a decline in operating profit of approximately $70 million. Table 7 shows the results of the strategic variance analysis for the three-year period ending in 2009. Southwest Airline's annual operating profit in 2009 was $262 million, a decline of $672 million from three years earlier.
The four components of strategic variance analysis yield results similar to the prior threeyear period. That is, Southwest Airlines operating profits increased due to growth of the market and due to productivity gains, and decreased due to the price-recovery effect and capacity underutilization. However, the decrease in operating profits due to the price-recovery component of almost $1.1 billion overwhelmed the increases due to the growth and productivity components. As seen in Table 7 , prices of inputs, namely fuel costs, flight-related costs, and passenger-related costs all increased at rates much higher than Southwest's fare increases designed to help recover those costs.
Over the years, Southwest Airlines has seen an increase in competition from other airlines that identify themselves as low cost carriers. Strategic variance analysis can be used to rank the relative performance of each of these carriers, on each of the components. Table 8 has the results of the strategic variance analysis for all five airlines for the three-year period ending in 2006. The data are normalized by dividing by billions of RPMs. During this three-year period, all but Spirit Airways had an increase in operating profits due to growth. Airtran ranked first in the growth component, while Southwest Airlines ranked fourth. As expected, all five airlines saw decreases in operating profits due to price-recovery. The increased cost of fuel was especially significant for all five airlines, and increased fares were not sufficient to recover the increased costs. JetBlue Airways ranked first, and thus did the best job of recovering its increased fuel and other costs, while Spirit Airlines ranked fifth. Spirit Airlines had a much higher increase in fuel costs, and also had a very significant increase in flight-related costs compared to the competition. As low cost leaders, one would expect significant gains in operating profits from productivity. In fact, only Spirit Airlines had significant gains in productivity, while gains were more modest for Airtran, Southwest, and Frontier. Surprisingly, JetBlue Airways saw a decrease in operating profits due to productivity. Finally, capacity utilization was negative for all five airlines, but not a significant factor in the change in overall profitability. Table 9 is similar to Table 8 , but covers the three year period ending in 2009. The growth component results are very similar to the prior three year period. Airtran again ranked first and Spirit again ranked fifth, and was the only airline to see a decrease in operating profits due to growth. Table 9 reveals a significant change in price-recovery rankings compared to the prior period. In the prior period, all five airlines saw decreases in operating profits due primarily to increased fuel costs. In the latter period, Spirit Airlines, JetBlue Airways, and Frontier Airlines all experienced a positive impact from pricerecovery. Most interesting is JetBlue Airways, which raised fares significantly during this period and more than covered the increased costs of inputs. Spirit Airlines and Frontier Airlines achieved the positive results by decreasing the cost of inputs, particularly fuel costs and flight-related costs. Spirit Airlines also reduced its passenger-related costs during this period. In contrast, Airtran Airways saw a decrease in operating profits due to the pricerecovery component. It successfully reduced the price of fuel, but it lowered rather than raised its fares during this timeframe. Southwest Airlines ranked last in price-recovery. Its fare increases were unable to recover its increased cost of inputs, particularly fuel costs. For the productivity component, the rankings were somewhat different, in that Spirit Airlines dropped from first to fourth. JetBlue Airways continued to be a surprise as the only low cost carrier to experience a decline in operating profits due to productivity changes. The impact of capacity utilization was not very significant compared to the other components. Airtran Airways and Frontier Airlines experienced gains in operating profitability related to capacity, while the other three carriers experienced decreases similar to the earlier time period.
The growth component is impacted by exogenous changes in the market in addition to endogenous changes brought about by management's strategic decisions. Horngren, Datar and Rajan (2012) provide an adjustment to the growth component to estimate the percentage (2011), we calculate a market adjustment and apply it only to the growth component, since management may choose a blended strategy rather than strictly following a product differentiation or cost leadership strategy. Table 10 provides the results of further analyzing the growth component. Table 10a shows the calculations for each airline of the endogenous percentage of growth for the three-year period ending in 2006. Using Southwest Airlines as an example, their market grew by 41.2 percent, as measured by the change in RPMs. On the surface, this appears to be a strong increase, which resulted in almost $600 million in additional operating profits as shown in Table 6 . However, the relevant market as a whole, as measured by the change in RPMs for the composite, increased by 55.1 percent. Therefore, Southwest Airline's growth in this period actually fell short of the overall market growth by almost 13.9 percent. Thus, management's decisions resulted in a 33.74 percent decrease in operating profit due to the growth component. In contrast, JetBlue Airways experienced growth of 102.36 percent in this period, which is 47.26 percentage points better than the overall market, meaning that 46.17 percent of the increase is due to endogenous factors. Table 10b shows similar adjustments for the three-year period ending in 2009. Table 7 shows that before adjustments, all but Spirit Airlines experienced positive changes in operating profits due to growth. However, after adjusting for exogenous factors, Table 10b shows very different results. Airtran Airways and Spirit Airlines had positive changes from endogenous factors, but Frontier Airlines, JetBlue Airways, and Southwest Airlines all experienced negative changes from endogenous factors. According to Horngren, Datar and Rajan(2012) , companies following a cost leadership strategy should experience positive changes due to growth, so these results are somewhat unexpected.
Stage Length, and Domestic Compared to Foreign Operations
Stage length may have an influence on an airline's operating profit. Average stage length is defined as "the average distance between takeoffs and landings" (Caves, Christensen and Trethaway, 1984) . As the average stage length increases, the cost per unit may decrease. Trethaway, 1981 and Tretheway (1984) find, however, that the posited effect between average stage length and unit cost is ambiguous. Table 11 shows the average stage length for each airline for 2004, 2006, and 2009 . Standard deviation calculations suggest that average stage length is not significant for these five airlines over the period in this study.
The extent to which an airline has international routes compared to domestic routes may have an impact on operating efficiency. Fethi, Jackson and Weyman-Jones (2002) suggest that spatial disparities in the operating environment result when an airline increases its international focus. Although it is difficult to predict the impact of differences in international focus, a priori, some arguments suggest the impact on operating profit may be negative. In structuring bilateral agreements, the international air transport system has tended to focus on small sets of routes, or even individual routes between countries thus hampering global efficiency. Legal, public policy, and tax differences with respect to air transport exist across countries, which may impede operating efficiency. In addition, the level of competition in certain global markets is impacted by airport infrastructure constraints.
The ratio of domestic scheduled RPMs to international scheduled RPMs captures the international focus of an airline. A simple analysis was performed to detect any outliers in the sample utilized in this study. A standard score, the number of standard deviations above or below the mean, was calculated with regard to the degree of dominance of domestic operations. Given the size of the sample, outliers were defined as those observations with standard scores of 2.5 or greater. As can be seen from Table 11 , there are no such outliers, which suggests that the impact of an international focus, if any, is minimal for the airlines in the sample. Brüggen and Klose (2010) suggest various cost advantages to fleet standardization or commonality of aircraft on the part of an airline. Fewer aircraft types in an airline's fleet reduces the number of reserve crews that are needed and increases the carrier's ability to swap crews and reduce the required personnel training. Traffic: Commercial Air Carriers, Series T, Montreal, Quebec, Canada, 2004 Standardized maintenance processes allow for fewer spare parts and reduced labor costs. Fleet commonality allows for the standardization of ground handling processes, economies of scale realized from the standardization of ground handling equipment, and lower labor costs. Finally, an airline ordering several planes of the same type will typically pay a lower per capita price than its counterpart, which orders a mixture of aircraft from various manufacturers.
Fleet Standardization
This study utilizes the index of fleet standardization developed by De Borges Pan and Espirito Santo (2004) and modified by Brüggen and Klose (2010) . This index, the IPC, is a composite of several partial indices. Thus:
(1) IPPCC = (no. of aircraft in the family) / (AMF x TFC) where AMF is the number of aircraft models/types in a family and TFC is the number of aircraft in the fleet. Each fleet family with more than one type is given a "bonus" of 0.1. This is necessary, as otherwise fleet families would count as diversified as totally different aircraft (Klose, 2009) .
(2) IPPC = (ÓIPPCC) / (no. of families from the manufacturer) (3) IPC = (ÓIPPC) / (no. of manufacturers) This index ranges from zero to one. It is inversely proportional to the number of models, fleet families, and manufacturers in an airline's fleet. The results displayed in Table 12 must be interpreted with care. While there appears to be a range in the levels of fleet standardization, scrutiny is required. Consider Southwest Airlines, whose indices range from 0.3500 to 0.4333. In fact, its fleet is composed of a single aircraft family, the Boeing 737, with the predominant utilization of the 300, 500, and 700 models. Airtran's fleet is, by and large, divided between two Boeing aircraft types, the 717-200 and the 737-700 families. Frontier, for the most part, has a fleet composed of a single Airbus family of aircraft with the A318, A319, and A320 models. Similarly, JetBlue has a fleet composed of two aircraft types, the Airbus A320 and Embraer ERJ190. These observations suggest that none of the low cost carriers in the sample utilized in this study indulged in a diversity of aircraft types. Table 9 reveals that JetBlue Airways again ranked third in profitability due to growth, while Table 10b shows that endogenous factors have a negative impact of 18.61 percent. In addition, and even more revealing, was JetBlue Airways ranking last place in productivity in both periods, as shown in Tables 8 and 9 . Not only did JetBlue rank last, but also the productivity component was negative in both periods. These are not results typical of a company following a cost leadership strategy.
In Table 8 , it can be seen that JetBlue Airways ranked first in the price-recovery component for the three-year period ending in 2006. Although the overall impact on operating profits was negative, it was less negative than for the other airlines in the sample. In Table 9 , JetBlue Airways ranked second in the price-recovery component, and the component had a positive effect on operating profits. Taken together, these results suggest that the management of JetBlue Airways is following a product differentiation strategy. A product differentiator is able to charge higher prices to more than recover the higher cost of inputs associated with such a strategy.
A second interesting finding relates to the overall viability of following a low cost strategy over the long term. For the three-year period ending in 2009, the airlines in the sample saw gains in annual operating profits of approximately $351 million due to growth and approximately $418 million due to productivity, as shown by the composite results in Table 7 . However, those gains were not enough to cover decreases of approximately $732 million due to price-recovery and $171 million due to capacity underutilization. Increases in both the cost of fuel and in flight-related costs excluding fuel were not offset by increases in airfares. A further look reveals that the composite results were driven by Southwest Airlines, the allegedly lowcost leader of the industry. In fact, it is interesting to note that Southwest Airlines did not rank first for any component of profitability for either period except for capacity underutilization during the three-year period ending in 2006.
A third interesting result is support for the notion that management may not strictly adhere to one strategy over another. The results support the notion of a blended strategy. For example, Table  9 shows that Frontier Airlines, JetBlue Airways, and Spirit Airlines all saw increases in profitability from the price-recovery component for the three-year period ending in 2009. JetBlue achieved the result as a true product differentiator, charging higher fares to recover its higher cost of inputs. Frontier and Spirit actually lowered fares during this period, but they were also able to lower the cost of inputs to increase overall profitability.
Finally, this paper illustrates the usefulness of strategic variance analysis as a methodology for examining the determinants of profitability and tying those determinants to management's strategic decisions. 
